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A telephone survey was conducted to examine the use of manual hyperinflation (MHI) by physiotherapists in 
intensive care units (ICUs) in 32 Australian teaching hospitals. A 100 per cent response rate was obtained 
from senior leu physiotherapists. Results showed that 91 percent of respondents used manual 
hyperinflation as a physiotherapy treatment technique. There was strong agreement on the components of 
the technique, preferred treatment position, contraindications and perceived benefits but considerable 
variation in duration of treatment, number of breaths per set and circuits used. Fewer than 55 percent slated 
that a maximum airways pressure of 40cm Hp or less was used withMHI and only 31 per cent monitored 
airways pressure. These results are compared with previously published surveys. [Hodgson C,CarroliS 
and Denehy L (1999): Asurvey of inanual hyperinflation in Australian hospitals. Australian Journal of 
Physiotherapy 45: 185~193.] 
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Introduction 
Manual hyperinflation (MHI) is a physiotherapy 
treatment technique which involves the delivery of 
larger than normal volumes of gas to intubated 
patients via a resuscitation circuit (King and Morrell 
1992, McCarren and Chow 1998). Despite being 
widely used (Jones et aI1992a), a review of texts and 
research papers highlights a lack of standardised 
guidelines, both internationally and within Australia. 
Broad opinions exist as to the type of patients who 
may benefit from MHI, the perceived benefits, 
contraindications and precautio.ns, the most 
appropriate circuits and the optimal dosage 
considered to be safe and effective (Jones et aI1992b, 
King and Morrell 1992, Rothenetal 1993). 
Variability between patient condition, dosage and 
circuits has implications for clinical effectiveness 
Dosage, which relates to the treatment regimen, 
reflects the number of breaths delivered per set and 
the duration of a single treatment session. Differences 
in the performance of MHI, such as in pause time, 
peak inspiratory pressure and volume delivered, raise 
concerns about patient safety with regards to 
barotrauma and volutrauma (Haake et a11987, Marcy 
1993). Although there is no universal agreement as to 
what constitutes maximum safe airways pressure, 
both Marcy (1993) and Haake and colleagues (1987) 
recommend that peak airways pressure should remain 
below 40-50 cm~O in order to minimise the risks of 
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lung damage. In some lung pathologies such as adult 
respiratory distress syndrome (ARDS), high peak 
inspiratory airways pressures are inevitable during 
supportive positive pressure ventilation. The addition 
of MHI in these circumstances may increase risk of 
barotrauma. 
The variability in the way in which MHI is employed 
is demonstrated in Table 1, which summarises the 
protocols described within recently published 
research studies. As well as variations in the 
conditions of the patients studied and the circuits 
used, there are differences in the dosages delivered 
and in the treatment positions and pressures 
employed. Outcomes measured with the use of MHI 
are varied and these show, in some cases, conflicting 
results (Singer et al 1994, Stone et al 1989). In all 
cases, the number of patients investigated has been 
small (n = 4-20) which reflects the difficulty in data 
collection in the critical care area. 
A survey which focused on the use of MHJ in 176 
public hospitals in the United Kingdom (UK) was 
published by King and Morrell in 1992. Of the 58 per 
cent of hospitals which responded, MHI was used as 
a treatment technique in intensive care, although 
physiotherapists were not involved in its use in 11 per 
cent of centres. Ninety-eight per cent of respondents 
indicated that it was an effective technique, although 
there was no agreement on the pathological 
conditions for which it was effective. Apart from high 
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Table 1. Summary of protooois of manual hyperinflation 
Publication n Patient Circuit Type Dosage Pause PIP Fi02 Patient Vibes 
Diagnoses (breaths! set) (seconds) (cmHp) position 
Scholten et al 4 collapsed lung self inflating 3-5 repeat 10-30 40 sidelying* no 
1985 2L 
Novak et al 5 hypoxaemia Laerdal 2L 5 each side up to 30 40 0.8 sidelying no 
1987 
Rothen et al 16 healthy supersyring~ 4 15 40 1 supine no 
1993 anaesthetised 
Stiller et al 14 acute lobar .anaesthetic 6 or 8 before & 5 ND sidelying* yes 
1990 atelectasis 2L after suction 
Singer et al 18 stable Mapleson-C 6 ND 20-60 supine no 
1994 ventilated 2L 
Stone et al 12 CABGs ventilator 3 before NO ND 1 ND no 
1989 "sigh" & after suction 
Tweed et al 14 high risk ND 30r4 10-15 30 0.5 supine no 
1993 anaesthesia 
Jones et al 20 paralysed and ND until clear of ND ND sidelying on yes 
1992a ventilated secretion either side! 
head down 
PIP= peak inspiratory pressure, FiO:z= fraction of inspired oxygen, Vibes = vibrations, 2L = 2 lUres, sidelying* = affected 
lung uppermost, CABG = coronary artery bypass graft, ND = not described. 
peak airways pressure (92 per cent), undrained 
pneumothorax (87 per cent) and an unstable 
cardiovascular system (85 per cent), there was little 
agreement as to what other conditions constituted 
contraindications to the use of MHI. 
King and Morrell's (1992) respondents agreed that 
the technique of manual hyperinflation was 
characterised by three features: (1) a slow deep 
inspiration, (2) an inspiratory hold to improve 
collateral ventilation and (3) a quick release of the 
bag to simulate a cough. Despite this agreement on 
the components of the technique, there was 
considerable variation in clinical practice, as 
demonstrated by their results. There were differences 
in the number of inflations prior to suction (range 3-
12 ), the inClusion of chest compression with MHI (31 
percent) and the types of circuits used. The authors 
conCluded that although MHI is widely used, there is 
little published data to substantiate its worth. They 
offered three recommendations for safe practice: (1) a 
manometer should be included in the circuit; (2) 
physiotherapists should be adequately trained in the 
use of manual hyperinflation; and (3) standardised 
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guidelines should be established regarding the use of 
MHI. 
Clearly, no conClusive evidence of the value of MHI 
can be drawn when there is such variation in the 
described technique and dosage. Furthermore, given 
the differences in public hospital systems between 
countries (Jones et al 1992b), it would be unwise to 
extrapolate the findings of King and Morrell's 1992 
survey in the UK to the Australian setting. 
With this in mind, the primary aim of this study was 
to identify the current physiotherapy management of 
intubated patients being treated with MHI in 
Australian university teaching hospitals where 
physiotherapists are educated in Clinical practice. 
Particular emphasis was placed on determining safety 
precautions, dosage and indications or 
contraindications to MHI in these facilities. A 
secondary aim was to compare the results of the 
survey between the states of Australia, where 
possible, and with the results of the survey conducted 
by King and Morrell in the UK in 1992. 
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Figure 1. What types of bagging circuit are used for MHI 
in your hospital? More than one circuit was used by some 
hospitals. 
Method 
Though based on the information from King and 
Morrell's (1992) work, this study put slightly more 
emphasis on safety issues of MHI applicable to 
Australian hospitals. A pilot study in one hospital in 
Victoria was undertaken in order to improve the data 
collection form and adjust the questions as necessary. 
The 32 hospitals surveyed were selected from a list of 
university teaching hospitals as opposed to other 
public hospitals within Australia. 
Given that King and Morrell (1992) obtained a 
relatively poor response rate to their written survey 
(58 per cent), it was decided to implement this survey 
by phone. It was anticipated that this would both 
improve the response rate and ensure that a senior 
respiratory physiotherapist answered all of the 
questions. Closed questions were used, where 
possible, in an attempt to control the varying levels of 
details that might be provided. Interviewees gave 
their verbal consent to be included in the study prior 
to participation. 
The task of surveying the 32 targeted hospitals was 
divided between three experienced cardiothoracic 
physiotherapists. The instruction given to the 
physiotherapists conducting the survey was to contact 
the senior clinician in cardiorespiratory 
physiotherapy or the senior physiotherapist working 
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Figure 2. What is the highest peak airways pressure 
acceptable in your intensive care unit with manual 
hyperinflation? 
in the intensive care unit. If the appropriate 
physiotherapist was not available, a time was made 
for the return call. This ensured that the most senior 
physiotherapist involved in that intensive care unit 
completed the survey. Questions could be repeated 
but not expanded upon. 
Results 
All 32 targeted hospitals responded to the phone 
survey. Included in the survey were nine Victorian 
hospitals, eight New South Wales hospitals, four 
hospitals in each of Queensland and South Australia, 
three hospitals in Western Australia and two from 
each of the Northern Territory and Tasmania. Twenty-
nine of the 32 hospitals, or 91 per cent, used MHI as 
a physiotherapy treatment technique. The three 
hospitals that did not use MHI were from Victoria (1) 
and New South Wales (2). The results are based on 
the responses from the 29 hospitals where MHI was 
used as part of a physiotherapy treatment regimen. 
General information Seventy-six per cent of 
physiotherapists surveyed responded that MHI was a 
routine treatment on ventilated patients. Ninety-seven 
per cent stated that the physiotherapists, rather than 
medical or nursing staff, made the decision whether to 
implement MHI as a treatment technique. Results 
showed that other staff who used MHI in intensive 
care units included physiotherapy students (97 per 
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Table 2. What is the most common treatment regimen of MHI? 
Application time of MHI % 
respondents 
:S 5 minutes 24 
10 minutes 27 
15 minutes 3 
20 minutes 0 
~ 30 minutes 6 
Depends on patient 13 
No response 27 
cent), nursing staff (59 per cent) and anaesthetists (24 
per cent). 
There was a wide variation in the type of bagging 
circuit used for MHI, with some facilities using up to 
three different circuits (Figure 1). In Victoria and 
Queensland, the Magill circuit was mOre popular than 
the Laerdal circuit, whereas in Tasmania and South 
Australia, only the Laerdal circuit was used. In New 
South Wales, Northern Territory and Western 
Australia, the hospitals were equally divided between 
using the Magill and the Laerdal circuits. Results also 
showed that if a patient was ventilated with positive 
end expiratory pressure (PEEP), and a PEEP valve 
was available for the bagging circuit, then 66 per cent 
of respondents would choose to include PEEP in the 
bagging circuit. 
Safety The main question regarding the safe use of 
MHI was: "What is the highest peak pressure 
acceptable in your intensive care unit with MHI?" 
The majority of hospitals in Victoria, Queensland and 
Tasmania used 40cm H20 or less, whereas the 
majority of hospitals in New South Wales used 30cm 
~O or less. Twenty-four per cent ofphysiotherapists 
surveyed did not know the highest acceptable peak 
airways pressure in their intensive care unit. The 
overall fmdings are demonstrated in Figure 2. Thirty-
one per cent of respondents used a manometer in the 
bagging circuit to ensure that the peak pressure was 
not higher than the acceptable level. Ninety-three per 
cent of the hospitals stated that training on the use of 
MHI was provided to staff. . 
Treatment regimen and technique The application 
time of MHI varied from two minutes to 45 minutes 
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Number of breaths % 
per set respondents 
1-2 7 
3-4 7 
5 28 
6 21 
~10 17 
Depends on patient 10 
No response 10 
with the most common treatment time being 10 
minutes. These data are summarised in Table 2. 
Thirteen percent of respondents, however, declined 
to give a specific duration of a treatment session, 
stating that this would depend on the clinical signs 
and symptoms. Further, useful answers were not 
obtained from 27 per cent of respondents; 10 per cent 
of whom provided an answer to a question regarding 
"application time" in terms of the daily frequency of 
treatment and 17 per cent of whom did not answer 
this question at all. Most of the hospitals in New 
South Wales, Tasmania and the Northern Territory 
used 10 minutes, while in Victoria it was most 
common to use 30 minutes of MHI. The hospitals 
surveyed in Queensland and South Australia used 
MHI in very short treatments, generally less than five 
minutes. 
Considerable variation was also seen in the number of 
breaths delivered per set (range = 1-15) regardless of 
the location of the hospital. These data are 
summarised in Table 2. However, as with the previous 
question, some respondents either did not answer this 
question at all (10 per cent) or stated that it depended 
on the individual patient (10 per cent). There was, 
however, good agreement on the most common 
patient positions for the use of MHI. Four options 
were offered to the respondents, 97 per cent of whom 
chose "side-lying with the affected lung uppermost" 
as the most common patient position while 3 per cent 
chose "supine" as their most common patient 
position. No respondents chose either of the other 
options: "as found" or "side-lying affected lung 
down". Figure 3 compares the most common 
components of a MHI treatment in Australia (the 
current survey) and the UK (King and Morrell 1992). 
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Figure 3. The technique of MHI used in Australia in 1996 
(black bars) vs United Kingdom in 1992 (grey bars) 
expressed as a percentage of respondents to each 
survey. 
Perceived benefits and contraindications Of the 29 
ho~pitals where MHI was used, all physiotherapists 
belIeved that MHI was an effective technique. Table 3 
shows .that there was good agreement amongst 
Australian respondents as to the perceived benefits of 
MHI and compares the results from Australia (1996) 
with the UK (King and Morrell 1992). All 29 
physiotherapists surveyed across Australia perceived 
that re-inflation of atelectasis and removal of 
bronchial secretions were important benefits of MHI. 
There were minor differences in the responses to the 
remaining perceived benefits of MHI between the 
Australian states, although most physiotherapists 
agreed that it stimulated a cough and improved lung 
volumes. 
The responses given to the question: ~'What are the 
precautions and contraindications to MHI?" are 
illustrated in Table 4. The only consensus was that an 
undrained pneumothorax was a contraindication to 
MID, whilst high peak airways pressure ARDS 
haemoptysis and an unstable cardiovascul~r syste~ 
were identified as being precautions to treatment with 
MHI by 70 per cent or more of respondents. 
A comparison of responses relating to precautions and 
contraindications between the Australian survey and 
the UK survey is given in Figure 4. The Australian 
and the UK physiotherapists generally agreed that 
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Figure 4. Comparison of perceived precautions and 
contraindications between respondents in Australia in 
1996 (black bars) and respondents in the United Kingdom 
in 1992 (grey bars) expressed as a percentage of total 
respondents for each survey. 
high peak airways pressure, an undrained 
pneumothorax, and an unstable cardiovascular system 
each constituted a contraindication or a precaution to 
MHI. The remaining conditions (haemoptysis, acute 
pulmonary oedema, PEEP of 10cm H 0 or more 
b h . d . 2 ' ronc ospasm, raise· mtracranial pressure, lung 
bullae) were considered as precautions or 
contraindications to treatment by more than 85 per 
cent of Australian physiotherapists but fewer than 50 
per cent of UK physiotherapists. 
Discussion 
The ~esults of the survey of 32 Australian teaching 
hospitals show that the percentage of senior 
cardiorespiratory physiotherapists who used MHI (91 
per cent) was very similar to their counterparts in the 
UK (89 per cent; King and Morrell 1992). This 
contrasts somewhat with Jones et al (1992) who 
found similar frequencies of use by Australian 
physiotherapists (92 per cent) but much lower usage 
by UK physiotherapists (53 per cent). This 
discr~pancy may reflect the number and types of 
hospitals surveyed in the two studies which involved 
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Table 3. Perceived benefits of MHI from King and Morrell 
(1992) and the current Australian phone survey. Values 
expressed as a percentage of the total. 
Perceived benefits United Kingdom Australia 
Reinflation of atelectasis 55 100 
Removal of secretions 74 100 
stimulate a cough 11 86 
Improve lung volumes 10 86 
Improve oxygen saturation 40 79 
Improve lung compliance 7 62 
UK physiotherapists. King and Morrell (1992) sent 
their survey to senior respiratory leU 
physiotherapists working in 176 National Health 
Service hospitals. The majority of facilities (95 per 
cent) selected were either specialist care units· or 
postgraduate teaching hospitals and only one survey 
was provided per hospital. This contrasts with the 
Jones ~ al (1992b) survey which was posted to only 
33 UK hospitals which were known to have leU 
facilities and were located in a city with a 
physiotherapy training school. The survey was sent to 
the chief physiotherapist who was instructed to 
complete one copy for each leU in the facility. It is 
therefore not known who completed the surveys in 
this study. 
The current Australian survey revealed that there was 
good agreement amongst physiotherapists on the 
perceived benefits and the components of the 
technique of manual hyperinflation. There was little 
variation from state to state about the benefits and 
contraindications ·of MHI,but there were some 
differences in the type of bagging circuit used and the 
application time of Mm. 
Safety In both this survey and the UK survey (King 
and Morrell 1992), the concern about peak airways 
pressure was foremost. In the current study, high peak 
airways pressures were considered a precaution or 
contraindication to manual hyperinflation by 98 per 
cent of respondents. Despite this apparent concern, 
only 31 per cent of respondents said that they usually 
included a pressure manometer in the circuit and only 
55 per cent said that they kept peak airways pressures 
at 40cm H20 or less. In King and Morrell's (1992) 
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Table 4. What are the precautions/contraindications to 
manual hyperinflation? (expressed asa percentage of all 
respondents) 
Precaution Contra- Neither 
indication 
High peak inspiratory 
pressure 70 28 2 
Undrained pneumothorax 0 100 0 
Unstable 
cardiovascular system 76 21 3 
Raised intra-cranial 
pressure or head injury 66 34 0 
Bronchospasm 66 34 0 
PEEP>10cm Hp 55 45 0 
Acute pulmonary 
odema 45 41 14 
Adult respiratory 
dh;tress syndrome 70 28 2 
Haemoptysis 83 17 0 
survey, the percentage of respondents who provided 
these same answers were 10 per cent and 51 per cent 
respectively. In the current survey, high peak airways 
pressure with MHI was described as ranging between 
20~60cm ~O while in the survey by King and 
Morrell, a wider range (30-80cm H20) was 
considered high. This trend towards a lower peak 
airways pressure and increased use of a manometer in 
1996 may reflect the impact of literature published 
about barotrauma and volutrauma in recent years. 
Thirty per cent of UK respondents in 1992 and 25 per 
cent of Australian respondents in 1996 were either 
unable or simply did not answer the question related 
to high peak airways pressure. This is of concern, as 
it implies that these physiotherapists may not 
understand the implications of generating high 
airways pressures with MHI and therefore may be 
unsafe in the application of the technique. Clinical 
experience does not appear to reduce the need for a 
manometer according to Rusterholzand Ellis (1998) 
who showed that experienced physiotherapists were 
no better than physiotherapy students in determining 
airways pressure delivered· to a test lung with MHI. 
Although this study supports the authors' view that 
the inclusion of a manometer is desirable, it is 
acknowledged that the use of a test lung is not a true 
replication of clinical practice. A test lung acts like a 
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fully paralysed patient - that is, there is no inspiratory 
effort. This situation is uncommon, with the trend 
towards the use of light sedation of mechanically 
ventilated patients, rather than paralysing agents. 
Haake et al (1987) and Marcy (1993) have also 
expressed concern about the issues of barotrauma and 
volutrauma in ventilated patients. Haake and 
colleagues reviewed the literature on this topic and 
noted that peak airways pressure was most frequently 
cited as the main risk factor contributing to 
barotrauma. Their review reveals that damage to 
airways appeared to be associated with airways 
pressure above 50cm ~O during positive pressure 
ventilation. Marcy confirmed that peak airways 
pressures over 40-50cm H20 were associated with an 
increased risk of alveolar rupture during mechanical 
ventilation. He also emphasised the fact that, for 
certain conditions such as ARDS, there were 
increased chances of lung injury with high peak 
airways pressures. Although both Marcy (1993) and 
Haake and colleagues (1987) nominated similar "safe 
levels", insufficient evidence to firmly establish a 
definitive safe level currently exists. There is a need 
for further research on this topic to maximise patient 
safety. 
King and Morrell (1992) chose to define 
contraindications as "contraindications or precautions 
to manual hyperinflation" while in this survey, the 
authors deliberately differentiated between 
precautions and contraindications. This difference in 
survey design was included because a 
"contraindication" implies that the technique cannot 
be used under these circumstances, while a 
"precaution" implies that extra care must be shown 
but the technique may be utilised with caution. In 
general, there was less agreement as to the 
appropriateness of treating conditions other than high 
airways pressure. The results in Figure 4 show that 
Australian respondents in 1996 appeared more 
conservative than UK respondents in 1992. 
Tr(!atment r(!gimen and t(!chnique There are no 
published guidelines as to what constitutes an 
effective treatment with MHI. This was reflected in 
the summary of current literature (Table 1) and in the 
results of this questionnaire where the respondents' 
treatment regimens ranged from two minutes to 45 
minutes of treatment per session and from one to 15 
breaths per set. As previously stated, a quarter of 
respondents did not directly answer one question, due 
in part to a misunderstanding about the meaning of 
the term "application time". In hindsight, the 
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interviewers should have indicated to the respondent 
that the question related to the duration of a single 
treatment session rather than the daily frequency. This 
was the only question where such errors were 
recorded. Most physiotherapists found the questions 
on treatment regimen difficult to answer and 
frequently stated that application time often depended 
on the patient's physical and physiological response 
to MHI and was considered individual from patient to 
patient. This was previously espoused by Webber and 
Pryor (1993) who stated that the number of times the 
MHI and suction sequence is repeated cannot be 
specified as it depends on the individual patient's 
condition. This issue of clinical judgment as opposed 
to specified treatment regimens invariably 
complicates data collection in clinical studies of this 
nature and clearly contributes to the lack of 
standardised guidelines. 
With regard to the MHI circuits, the current survey 
found that, in Australia, the Magill bagging circuit 
was most commonly used (59 per cent), closely 
followed by the Laerdal bag (55 per cent). 
Interestingly, there were some differences across the 
states,as discussed in the results. This may be due to 
personal preference, for example the Magill circuit 
offers a larger volume, and some physiotherapists 
suggest that this circuit allows a better "feel" of the 
patient's lung compliance, or it may be due to policies 
determined within each hospital for safety reasons. 
Jones et al (1992b ) stated that the results of their 
questionnaire to 33 hospitals in the UK and 11 in 
Hong Kong showed that the MHI circuits commonly 
used in the UK were the Water's (34 per cent) and 
Mapleson-C (25 per cent) as opposed to Hong Kong, 
where the Laerdal was most commonly used (38 per 
cent). Although 32 hospitals in Australia were 
included in the pilot survey by Jones and colleagues 
(1992b), the question about type of bagging circuits 
used was not posed in the pilot study. 
The question regarding which bagging circuit is used 
is more than simply one of commercial interest, as the 
properties of the different circuits may influence 
treatment options as well as treatment effectiveness. 
The effects of the Magill and the Laerdal MHI 
circuits on tidal volumes, inflation flow rates and 
airway pressures ina test lung have been 
demonstrated by McCarren and Chow (1996). They 
reported that the Magill circuit applied a significantly 
higher tidal volume and airway pressure than the 
Laerdalcircuit and that the inspiratory flow rate was 
lower with the Magill circuit. They also commented 
that the Magill circuit may apply some degree of 
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intrinsic PEEP. The Laerdalbag is the only one to 
which an expiratory retard valve may be attached. 
This allows for the controlled application of extrinsic 
PEEP during manual hyperinflation. This may be 
particularly important if a patient is receiving high 
levels of PEEP from the ventilator. McCarren and 
Chow (1996) emphasised that it is important to take 
into account the type of circuit being used when 
evaluating theefIects of MHI. 
In general, there was more agreement as to what 
characterised manual hyperinflation among 
Australian senior cardiorespiratory physiotherapists 
in 1996 compared with the UK physiotherapists 
surveyed by King and Morrell in 1992. More than 90 
per cent of Australian physiotherapists agreed with 
the three basic features of a MHI treatment being a 
slow, deep inspiration, an inspiratory hold and a quick 
release of the bag. These results are encouraging as 
they imply that there is good agreement· among 
Australian physiotherapists as to what constitutes a 
MHI treatment. 
Perceived benefits Australian physiotherapists 
indicated a firm belief in the benefits of MHI in 
comparison with the survey conducted by King and 
Morrell (1992). It is interesting to note that the 
Australian physiotherapists were less inclined to use 
MHI,and had more concerns about contraindications 
and precautions, than the group surveyed in the UK 
(Figure 4). The perceived benefits of MHI are well 
described in the literature, but often with little 
controlled research to substantiate the claims. For 
example, Webber and Pryor (1993) describe the 
benefits as improved clearance of excess bronchial 
secretions and reinflation of collapsed areas of the 
lungs. In fact there has been no published research to 
support the claim of increased removal of secretions. 
There is, however, evidence of improving re-
expansion of atelectasis as shown by Rothen et al 
(1993) with normal,anaesthetised subjects 
undergoing computerised tomography scans. There 
has also been support for improved lung compliance 
with MHI, as shown by Jones and co-workers (1992a) 
in paralysed, ventilated stable ICU patients. 
Conclusion 
This survey of senior intensive care physiotherapists 
working in 32 Australian university teaching 
hospitals indicates that, in 1996, physiotherapists 
clearly agreed on the perceived benefits, 
contraindications, precautions and components of the 
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manual hyperinflation technique. However, there are 
still some parameters for which guidelines are 
required, to standardise the use of manual 
hyperinflation as a treatment technique. These relate 
specifically to application time, number of breaths per 
set and peak airways pressure achieved. Most 
importantly, the safety issues regarding use of the 
technique need to be clarified. These findings support 
the previously published recommendation that the use 
of a pressure manometer to improve safety should be 
mandatory for physiotherapists using manual 
hyperinflation. 
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